Exploration of Molecular Targets in the Development of New Therapeutics Aimed at Overcoming Multidrug Resistance.
Multidrug resistance (MDR) in cancer is a major problem in clinical settings: MDR correlates with a patient's poor prognosis and decreased quality of life. Recently, MDR was found to be involved in various signal pathways, so the inhibition of signal molecules by molecular targeting drugs may help overcome MDR. In addition, the acquisition of MDR is shown to be associated with the overexpression of drug efflux pumps such as P-glycoprotein (MDR1), which in turn affects the regulation of the expression of cell survival factors, B-cell leukemia protein 2 (Bcl-2) family proteins, etc. We analyzed the mechanisms of MDR in hematopoietic malignancies, and showed that the activation of signaling molecules regulated the expression of drug efflux pumps and cell survival factors, thus suggesting that molecular targeting drugs are potentially useful as anti-MDR agents. In this review, I focus on recent advancements in understanding the mechanisms of MDR with respect to hematopoietic malignancies: (1) exploration of molecular targets for overcoming MDR in anti-cancer drug-resistant cell lines, (2) the mechanism of drug resistance through the cytokine autocrine loop, and (3) cell-cell interaction with bone marrow stromal cells, along with the application of molecular targeting drugs for overcoming MDR.